Conformational evaluation of labeled C3'-O-P-(13)CH(2)-O-C4'' phosphonate internucleotide linkage, a phosphodiester isostere.
Modified internucleotide linkage featuring the C3'-O-P-CH(2)-O-C4'' phosphonate grouping as an isosteric alternative to the phosphodiester C3'-O-P-O-CH(2)-C4'' bond was studied in order to learn more on its stereochemical arrangement, which we showed earlier to be of prime importance for the properties of the respective oligonucleotide analogues. Two approaches were pursued: First, the attempt to prepare the model dinucleoside phosphonate with (13)C-labeled CH(2) group present in the modified internucleotide linkage that would allow for a more detailed evaluation of the linkage conformation by NMR spectroscopy. Second, the use of ab initio calculations along with molecular dynamics (MD) simulations in order to observe the most populated conformations and specify main structural elements governing the conformational preferences. To deal with the former aim, a novel synthesis of key labeled reagent (CH(3)O)(2)P(O)(13)CH(2)OH for dimer preparation had to be elaborated using aqueous (13)C-formaldehyde. The results from both approaches were compared and found consistent.